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TIRE TREAD 

Field of the Invention 

[001] The present invention is directed to a tire tread with improved all weather 

performance. The tread is provided with at least a central rib that is supported along the 
sides. 

Background of the Invention 

[002] In a conventional tire for typical use as on a passenger car or light truck, 

the tire tread is provided with a series of grooves, either circumferentially or laterally 
extending, or a combination of both, to form a plurality of blocks. Alternatively, the 
tread may be provided with at least one continuous rib. For truck tires, an all rib tread 
may be desired to maintain greater road contact. 

[003] A rib in the tire tread provides high ground contact and tread stiffness, 

however, the traction may be reduced due to fewer edges to the continuous tread 
material. To enhance traction, it is not unknown to provide siping in the tread rib. 
However, as the siping is increased, the stiffness desired by the presence of the rib may 
be reduced as a tradeoff for enhanced traction. 

[004] The present invention is directed to a rib configured for enhanced traction, 

while maintaining a high rib stiffness. 

Summary of the Invention 

[005] The present invention is directed to a pneumatic tire having a tread 

wherein the tread stiffness, ground contact, and traction are achieved. 
[006] The present invention is directed to a tire wherein good water flow is 

enhanced while maintaining a desired tread stiffness. 

[007] Disclosed is a pneumatic tire comprising a tread and shoulders adjacent 

the tread, the tread having at least one circumferentially extending rib. The rib has 
laterally extending edges and circumferentially extending edges, wherein, extending 
along the circumferentially extending edges, and connected to the rib are chamfers. The 
ribs are provided with a plurality of sipes, having a sipe density of two to eight sipes per 
inch (0.78 - 3.15 sipes per cm). 



[008] In one aspect of the invention, the rib is defined by a plurality of laterally 

extending edges and the circumferentially extending edges. The chamfers extend 
extends from the laterally oriented edge and decreases in width from the laterally 
oriented edge to the circumferentially adjacent laterally oriented edge. 
[009] The chamfers may be formed in a variety of configurations. In one 

aspect, the radial height of the chamfer gradually decreases from the laterally oriented 
edge to the adjacent laterally oriented edge. In another aspect, the axially outermost edge 
of the chamfer, relative to the equatorial plane of the tire, gradually increases in height 
while the axially innermost edge of the chamfer gradually decreases in height. 
[0010] In one aspect of the tire, the tread is comprised of at least two adjacent 

chamfered ribs and the laterally extending edges of the adjacent ribs are aligned to form 
a straight line. In another aspect of the tread, the laterally extending edges and/or the 
circumferentially extending edges of the rib are inclined in the same direction, parallel to 
one another. 

[0011] In another aspect of the tire, the tread has at least two adjacent chamfered 

ribs and the chamfers in the adjacent ribs are circumferentially overlapping by a length of 
5 to 75 of the greatest circumferential length of the chamfers. 

[0012] In another aspect of the tire, the laterally extending edges of the ribs are 

inclined at an angle in the range of 45° - 90° relative to the equatorial plane of the tire. 

Brief Description of the Drawings 

[0013] The invention will be described by way of example and with reference to 

the accompanying drawings in which: 
FIG. 1 is a plan view of the tire; 

FIGS. 2 - 5 are various embodiments of the rib chamfers; 

\ 

FIGS. 5a - 5b are cross sectional views taken of the chamfer of FIG. 5; 
FIG. 6 is a portion of the rib and a chamfer illustrating another embodiment of 
the siping; 

FIG. 7 is another alternative of the tread; and 
FIGS. 8 and 9 are variations of the treads. 



Detailed Description of the Invention 

[0014] The following language is of the best presently contemplated mode or 

modes of carrying out the invention. This description is made for the purpose of 
illustrating the general principals of the invention and should not be taken in a limiting 
sense. The scope of the invention is best determined by reference to the appended 
claims. 

[0015] When operating in winter driving conditions, the central region of the tire 

has the most impact on the performance of the tire. In the present tire tread, the center of 
the tread is provided with a continuously extending rib 1 0, see FIG. 1 . Located on each 
side of the center rib 10 is at least one additional rib. In the illustrated tread, there are 
two ribs 12, 14 located on each side of the central rib 10. The ribs 12 adjacent to the 
center rib 10 are inverse images of the center rib 10. Each rib 14 located outward of the 
mid-region rib 12 is identical to the center rib 10 and inverse images of the mid-region 
ribs 12. 

[0016] At a minimum, the center rib 10 has sipes 16 extending across the full 

lateral width of the rib 10. The rib 10 has a heavy sipe density, within the range of 2 to 8 
sipes per inch (0.78 - 3 . 1 5 sipes/cm), with a preferred density of 3 to 7 sipes per inch 
(1.18 to 2.76 sipes/cm). The presence of the rib 10 provides good ground contact for the 
tread center, while the heavy siping of the rib 10 provides for increased traction as the 
multiple sipes 16 flex open providing tread edges when the tread contacts the ground. 
[0017] The sipes 16 have a non-linear configuration of at least two inclined 

portions. The sipes 16 in FIG. 1 are formed of two inclined portions 18, 20. The 
inclined portions 18, 20 are placed at substantially similar, but oppositely inclined angles 
to form an inverse V configuration, wherein the apex 22 of the V is located at 
approximately the equatorial plane EP of the tire. The spacing between 
circumferentially adjacent sipes 22 is constant, but may be varied to permit pitching of 
the tire for optimization of the noise characteristics of the tire. 

[0018] The sides 22, 24 of at least the center rib 10, when viewed from above, 

has an extended, serrated configuration at the surface of the rib 10 that contacts the 
ground when the tread is new and not worn. Each serration is formed from a laterally 
oriented edge 26 and an inclined circumferentially extending edge 28; the junction of the 
two edges 26, 28 forming a serration point 30. The serration points 30 on each side of 
the rib 10 are laterally offset from each other. 
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[0019] Extending from the laterally oriented edge 26 along each side of the rib 10 

is a chamfer 32. The chamfer 32 extends in a circumferential direction from the 
laterally oriented edge 26 of the serration to the next circumferentially adjacent serration 
point 30, along the side of the rib 10. The axially inner edge 38 of the chamfer 32 is 
coincident with the side 22, 24 of the rib 10. 

[0020] Due to the chamfer 32, at the tread depth the rib 10 has an almost straight 

configuration. The chamfers 32 have a greatest width where the chamfer 32 initiates at 
the laterally oriented edge 26 of the serration. The width of the chamfer 32 narrows as 
the axially outermost edge 32 of the chamfer 32 is substantially parallel to the equatorial 
plane EP of the tire while the lateral edges 22, 24 of the rib 10 are inclined in the 
circumferential direction. The provision of the chamfers 32 behind the heavily siped rib 
10 provides support for the rib 10 as the sipes 16 flex open, strengthening the rib 10 and 
maintaining good ground contact pressure. 

[0021] FIG 2 illustrates a side view of the chamfer 32. The chamfer 32 has a 

maximum width at the laterally oriented edge 26 of the serration, and gradually decreases 
in width as the chamfer 32 approaches the next adjacent serration point 30. The height h 
of the chamfer 32 gradually decreases, relative to the full tread depth, in the 
circumferential direction. 

[0022] FIG 3 illustrates a variation of the chamfer 32. The upper surface of the 

chamfer 32 is multi-planar. Where the chamfer 32 connects with the laterally oriented 
edge 26, the surface is defined by a radius of curvature Rl located inward of the upper 
surface of the chamfer 32. Towards the base of the chamfer 32, the top surface is 
defined by a radius of curvature R2 located outward of the upper surface of the chamfer 
32. 

[0023] The chamfer 32 of FIG. 4 is a variation of that of FIG. 3 wherein a flat 

ledge 34 is employed along the mid-length of the chamfer 32. The chamfer 32 forms a 
tangency R3, R4 to a circle at several locations. 

[0024] In another embodiment of the chamfer 32, FIG. 5, the top surface of the 

chamfer 32 has a different multi-planar configuration. At the maximum lateral width, 
the top surface of the chamfer 32 slopes downward toward the tread edge, see FIG. 5a. 
As the chamfer width decreases, the axially outer edge 36 of the chamfer 32, relative to 
the equatorial plane EP of the tire, gradually increases in height relative to the full tread 
depth. Concurrently, the axially inner edge 38 of the chamfer 32 decreases in height, see 



FIG. 5b. Thus, as the width of the chamfer 32 decreases, the height, relative to the full 
tread depth, increases, causing the upper surface of the chamfer 32 to twist. 
[0025] If maintaining tread flexibility as the tread is worn is desired, the sipes 16 

in any of the ribs 10, 12, 14 may extend into any side supporting chamfers 32 present in 
the rib 10, 12, 14, see FIG. 6. When the tread is unworn, the sipes 16 in the chamfers 32 
do not open during rotation as there is no contact with the road surface, and the chamfer 
32 provides support to the rib 10, 12, 14. After tread wear beings, the uppermost surface 
of the chamfer 32 slowly becomes part of the ground contacting surface of the tread, the 
effective rib width increases, and the sipes 16 in the chamfer 32 begins to interact with 
the remaining tread. In effect, the sipes 1 6 in the chamfer 32 act as increased grooving 
of the tread as the tread depth decreases due to tread wear. 

[0026] The laterally oriented edge 26 of each serration is inclined at an angle of 

equal or less than 90°, but no less than 45° relative to the equatorial plane EP. In the 
tread of FIG. 1, the laterally oriented edge 26 of each serration is inclined at 
approximately 45° relative to the equatorial plane EP. The laterally oriented edges 26 of 
each serration on each side 22, 24 of each rib 10, 12, or 14 are inclined as offset mirror 
images of the each other. Because the chamfers 32 extend from the laterally oriented 
edges 26, the chamfers 32 on each side 22, 24 of each rib 10, 12, or 14 extend in the 
same direction. 

[0027] The ribs 12 adjacent to the center rib 10 are inverse images of the center 

rib 10 with the chamfers 32 of the center rib 10 and the mid-region ribs 12 overlapping 
and extending in opposing directions. The overlap of a pair of adjacent chamfers is 
equal to 5 to 75% of the greatest circumferential length of the chamfers 32. The amount 
of overlap is dictated by the length of the chamfer, and one chamfer 32 may overlap 
multiple adjacent chamfers 32. The overlapping chamfers effectively act to create a wide 
circumferential groove 38 at the tread surface, while providing support to the rib. 
[0028] Thus, good water channeling is achieved, usually a benefit of greater 

grooving, with good tread stiffness and strength due to the presence of the chamfer. 
These properties are typically a trade-off for treads, as greater grooving results in a lower 
net-to-gross contact value and a lower net-to-gross contact value results in a less stiff 
tread. 

[0029] Alternatively, the laterally oriented edges 26 of adjacent ribs 10, 12 or 12, 

14 may be aligned along a straight line, see FIG 8. Each laterally oriented edge 26 



along one side 22 or 24 of the rib is aligned with the laterally oriented edge 26 on the 
near side 22 or 24 of the adjacent rib. Thus the beginnings of the chamfers 32 are 
aligned. 

[0030] The alignment and overlapping of adjacent chamfers 32 and laterally 

oriented edges 26 may be repeated for the adjacent ribs 12, 14 across the tread width. 
For the tread of FIG. 1, each rib 10, 12, 14 of the tread is directional, but the combination 
of the ribs 10, 12, 14 yields a non-directional tread configuration. 
[0031] FIG. 7 illustrates another tread using the same principals of rib 

construction. In the tread, the laterally oriented edges 26 of at least one rib 40, 42, 44 
are inclined in the same direction. To maintain the serrated configuration, the 
circumferentially extending edges 28 of the serration are inclined in the same direction, 
parallel to each other. Each resulting rib 40, 42, 44 is non-directional and are combined 
to form a ribbed non-directional tire. 

[0032] The laterally oriented edges 26 are inclined at an angle of equal or less 

than 90°. For the illustrated tire, the edges 26 are at an angle of about 90° relative to the 
equatorial plane. The chamfers 32 on each side of the rib 40, 42, 44 are inclined in 
opposing directions. 

[0033] The sipes 46 are formed of multiple portions, wherein the first 48 and 

third 50 portions of the sipe 46 are inclined at substantially equal inclination angles. 
The sipe configuration is selected to correspond with the overall rib configuration, and to 
maintain or reinforce the directional or non-directional nature of the individual ribs 10, 
12, 14. 

[0034] The inclination angle of the circumferentially extending edge 28 will also 

affect the tread configuration. The circumferentially extending edge 28 is inclined at 
angle of approximately 0° to 30° relative to the equatorial plane EP of the tire. When 
the circumferentially extending edges are substantially parallel to the EP, then the 
circumferentially adjacent laterally oriented edges 26 are inclined in opposing directions; 
or else the rib will "walk" across the tread. 

[0035] The width of the laterally oriented edges 26 can dictate the width and 

length of the chamfer 32. The wider the edge 26, the wider and/or longer the chamfer 
may be. 



[0036] In another variation of the present invention, serrated, chamfered edged 

ribs may be located on the sides of the equatorial plane EP, forming a circumferentially 
extending groove at the equatorial plane EP. 

[0037] The disclosed rib configuration may also be used in connected with lateral 

grooves, as seen in the commonly assigned co-pending patent application, Attorney 
Docket No. DN2003-0 . 

[0038] The primary importance of the present invention is the combination of a 

heavily siped rib with a chamfer extending along the side of the rib to provide support to 
the heavily siped rib. By this configuration, the conflicting goals of good traction and 
stiffness are achieved by means of the tread configuration without resorting to other tire 
constructions or materials of construction to achieve the desired goals. 
[0039] Other features of the non-direction tread may be identical to that of the 

directional tread, with permissible variations in accordance with those already discussed. 



